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from  studies  in  electrical  engineering  and  provides  students  with  training  in  various  electrical 
technologies, embedded systems and computer aided design (CAD) with a focus on automation, robotic 
and control systems. Topics related to the business of electronics, entrepreneurship, importing, exporting 
and  renewable  and  sustainable  energies will  be  reviewed.  An  applied  capstone  project will  provide 
students with  the  opportunity  to  design,  implement  and manage  real‐world  solutions  using  skills  in 
industrial communications, supervision, project management and documentation.   Students will have 
flexible  learning  delivery  options  through  classroom,  online  and  experiential  learning  environments. 











Projection  System  (COPS)  for  the  occupational  cluster  including  civil, mechanical,  and  electrical  and 
chemical  engineers  shows  that  over  the  2010‐2012  period,  employment  increased  significantly.  In 










Currently, no other program at Fanshawe  focuses on electronics  to  the depth of  this proposal. Basic 




































in  this  occupation. A  large  number  of  immigrants  are  entering  this  occupation  because  of  Canada's 












































































See Appendix A: Form 1 – 
Program Vocational Learning 
Outcomes. 
See Appendix A: Form 2 - 
Essential Employability Skills 
Outcomes. 
See Appendix B: Program 
Description. 
See Appendix C: Program 
Curriculum. 
See Appendix D: Regulatory 
Status Form. 
See Appendix E: Curriculum 

























The  Centre  for  Research  and  Innovation  (CRI)  notes  that many  industry  projects  are  turned  away  by  the  CRI  as 




































Currently, most employers hire professional Engineers without practical  skills  in  the electronics  field. This  leads  to 



























Graduate Count  37  38 36
Employment Rate**  93  89 94
Employment Rate in a Related Field***  80  81 69
Practical Elements of 
Mechanical Engineering*  71018 
Graduate Count  13  9  ‐ 
Employment Rate**  100  100  ‐ 
Employment Rate in a Related Field***  100  100  ‐ 
Project Management   70207 
Graduate Count  ‐  35  38 
Employment Rate**  ‐  96  85 






















Graduates  from  diplomas  and  degrees  related  to  electrical  and  electronic  engineering  are  likely  to  have 
interest  in  this graduate certificate. According  to KPI graduate outcomes  for Fanshawe College’s Electrical 


















an  increase  in  capital  expenditures, which  is  expected  to  increase  the  demand  for  engineering  services”.  
According to Work Trends (2015), demand for employment in London and surrounding areas has continued to 
show positive growth  since 2011  for  jobs  related  to electrical and electronics engineering.   This projected 
labour market growth for the London area is represented in data provided by Economic Modeling Specialists 


















Embedded  Systems Development program  (MTCU 75206) experienced  strong  international enrolment  in 
2014 (Appendix 5).   
 









































































































this  graduate  certificate.  According  to  KPI  graduate  outcomes  for  Fanshawe  College’s  Electrical  Engineering 







































Projection  System  (COPS)  for  the  occupational  cluster  including  civil, mechanical,  and  electrical  and 
chemical  engineers  shows  that  over  the  2010‐2012  period,  employment  increased  significantly.  In 











focus. Several  local companies have  job postings  that match well with  the proposed outcomes of  the 
proposed program. In addition, many of the external stakeholders were willing to support the proposed 














































































  2016/17  2017/18  2018/19  2019/20  Ongoing 
Year One  50  50  50  50  50+ 
Year Two           
Year Three           
Year Four           
Number of 
Graduates    48  48  48  48+ 
Total  
Enrolment  50  50  50  50  50+ 
See Appendix F: Program 
Delivery Information (PDI) Form 















  Fees:   Regular   Yes  _____  No  X   International cohort (initially)  
 

















































































































See Appendix H: Multi-Year 
Budget Projections with Net 
Present Value (NPV). 
APPENDIX 1  
 
 pg. 1 
 
Program: Essential Elements of Electronic Engineering Practice 
 
Target occupations 
• NOC 2133 Electrical and Electronics Engineers  
 
Figure 1: Actual and projected percentage labour market change from 2012 – 2020 for London CMA, 
Ontario, & Canada - Electrical and electronics engineers (NOC-S C033) 
 
 Source: Employees EMSI 2014.1 
 
 
Table 1: Net projected regional percentage job change (2012 – 2020) - Electrical and electronics 
engineers (NOC-S C033) 
    2012 Jobs 2020 Jobs Change % Change 
Ontario 14,766 13,207 -1,559 
Canada 34,447 34,316 -131 
London CMA 288 427 139 
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Figure 2: Regional percentage change in Electrical and electronics engineer jobs (2012-2020) (NOC-S 
C033) 
 
Source: EMSI: Employees 2014.3 
 
Table 2: CMA-level percentage change in Electrical and electronics engineer jobs (2012-2020) (NOC-S 
C033) 
Census Metropolitan Aggregate 2012 Jobs 2020 Jobs Change % Change   2020 
Location 
Quotient 
Tillsonburg (35546) <10 14 -- -- -- 
Centre Wellington (35531) 18 29 11 61% 1.40 
Woodstock (35544) 31 48 17 55% 0.92 
Ingersoll (35533) 20 31 11 55% 1.57 
Barrie (35568) 99 149 50 51% 0.94 
London (35555) 288 427 139 48% 0.85 
Guelph (35550) 187 275 88 47% 1.46 
Collingwood (35567) 23 33 10 43% 1.56 
Orillia (35569) 17 24 7 41% 0.54 
Midland (35571) 27 38 11 41% 1.18 
Norfolk (35547) 10 14 4 40% 0.35 
Hamilton (35537) 325 427 102 31% 0.65 
St. Catharines - Niagara (35539) 126 165 39 31% 0.47 
Brantford (35543) 35 46 11 31% 0.37 
Kitchener - Cambridge - 
Waterloo (35541) 
858 1,094 236 28% 2.01 
Leamington (35557) 16 20 4 25% 0.52 
Chatham-Kent (35556) 71 82 11 15% 0.95 
Windsor (35559) 279 310 31 11% 1.12 
Sarnia (35562) 147 163 16 11% 1.84 
Kawartha Lakes (35530) 17 18 1 6% 0.39 
Toronto (35535) 6,872 5,602 -1,270 -18% 0.92 
Stratford (35553) 17 13 -4 -24% 0.30 
Owen Sound (35566) 11 <10 -- -- -- 
APPENDIX 1  
 
 pg. 3 
Oshawa (35532) 347 274 -73 -21%  
Source: EMSI: Employees 2014.3 
Location Quotient for Electrical and electronics engineer jobs (2012-2020) (NOC-S C033) 
 
Location Quotient for the period indicates a relative undersupply of qualified workers for the projected 
job growth in London CMA as compared to the rest of Canada and Ontario. 
As of July 10, 2015
MTCU 71018 - Practical Elements of Mechanical Engineering
2011 2012 2013 2014 2011 2012 2013 2014 2011 2012 2013 2014
FANSHAWE 15 2 8 8 11 0 4 4 0 0 14 69
15 2 8 8 11 0 4 4 0 0 14 69
WHERE IS FANS CATCHMENT GOING?
2011 2012 2013 2014 2011 2012 2013 2014
FANSHAWE 6 0 3 2 5 0 2 0
6 0 3 2 5 0 2 0
APPLICATIONS ENROLMENT INT - ENROLMENT
APPLICATIONS ENROLMENT












































From the Senior Embedded Systems Developer; 
Thank you for contacting me regarding this topic that is very important to myself and our 
company. Our industry has been in need of a specialized program, such as this, that focuses 
on practical embedded systems development. I have reviewed the documents and the titles of 
each proposed course and they appear to be very much aligned with the skills needed by 
organizations involved in the embedded solutions field. 
 
Recently, we went through several cycles of searching for the right candidate to fill a junior 
embedded systems developer position and found that applied embedded skills and knowledge 
were lacking. Fortunately, we were eventually able to find a graduate who had additional 
skills that were acquired on his own time, solely because of his deep-rooted personal interest 
in programming and electronics. 
 
We can certainly talk about this more in detail, but one key skill lacking of most graduates is 
practical implementation of an embedded system, such as the crafting of driver and 
application code, fundamentals of interrupts/exceptions, and design patterns, such as state 
machines. Hopefully the proposed Embedded Systems I & II courses will address this void. 
 
I would personally be very interested in reviewing and commenting on the course descriptions 
and details as they become available. If your courses (and graduates) could benefit from my 
experience and knowledge, I would be more than delighted to help in any way. 
 
Our company is also interested in hearing more about the “industry-partnerships and applied 
research projects” mentioned in your email. Perhaps there would be a mutually beneficial 
arrangements for the college, student and our company. 
 
Please consider this email as a ‘letter of support’. If a formal letter would be even more 
useful, please let me know. I would be happy to draft one. 
 
Lastly, I am very excited to see such a much-needed program like this realized, so if there is 













Freepoint Technologies Inc. 
From the President, Paul Hogendoorn; 
Thanks for this opportunity Steve. (I always have an opinion, and I’m never afraid to use it!) 
 
I’ve given it a quick review and will give it a thorough read soon. My first thoughts though are related to 
the Embedded systems skills and knowledge; this is an area where it will be important for Fanshawe to 
excel. Every other curriculum area is well covered by other schools and other programs, but the IoT 
explosion has yet to impact the manufacturing and industrial marketplaces.  
Being able to develop an embedded device effectively is already a valuable asset for a graduate to have; 
being able to quickly leverage emerging commodity technology platforms (like Raspberry Pi) would put 
your graduates out in front of the pack. This opportunity is still “fresh enough” for Fanshawe to emerge 
























ZTR Control Systems 
From Vice President-Engineering, Derek Shipley 
After researching the course description, I fully support the introduction of Fanshawe’s Electronics 
Engineering degree to prepare students for the ever changing innovative and technological demands of 
the future.  I believe that graduates from this curriculum would significantly contribute to the continued 
success of highly technical companies such as ZTR Control Systems. 
The technical merge of embedded development and electronic skills meets many aspects of our 
requirements for new employees.  More importantly, this course also addresses the increased 
awareness and need for Project Managements skills throughout our industry. 
 
















A B C D E F G H I J K L M N O
As of August 5, 2015
MTCU 75206 - EMBEDDED SYSTEMS DEVELOPMENT
2011 2012 2013 2014 2011 2012 2013 2014 2011 2012 2013 2014
CONESTOGA 0 0 0 1 0 0 0 0 0 0 0 30
0 0 0 1 0 0 0 0 0 0 0 30
WHERE IS FANS CATCHMENT GOING?
2011 2012 2013 2014 2011 2012 2013 2014
CONESTOGA 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 













































Send the completed form and required appendices to: belfer@ocqas.org. For detailed information on how to complete the 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 













































































 analyse, evaluate, and apply relevant  ELEC‐XXXX Electronic Documentation and 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 







business of  electronics,  entrepreneurship,  importing,  exporting  and  renewable  and  sustainable  energies will be 
reviewed. An applied capstone project will provide students with the opportunity to design, implement and manage 
real world solutions using skills in industrial communications, supervision, project management and documentation.  
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Ontario College Quality Assurance Service (OCQAS)    
CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
Revised January 13, 2015  
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CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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CVS Application Form for Program Proposal - Fanshawe submission – Aug 12,, 2015 
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APPENDIX E – Program Outcomes – Curriculum Map
(updated August 11, 2015) 
PROGRAM MAPPING: Electronics and Embedded Systems 
Development




The graduate has reliably demonstrated the ability to: 
(Source: MTCU Code  )
1. Solve complex embedded systems problems through research, 
experimentation, integration of computer hardware and software, and the use of 
electronic instrumentation. 2 2 2 2 3 3 3 7
2. Design, develop, test, configure, and maintain electronic and embedded 
systems. 3 2 2 2 3 3 6
3. Prepare and present elctronic engineering reports using effective 
communication strategies.  2 2 3 3 2 3 6
4. Plan, implement, and manage  electronic and embedded systems projects in 
reponse to stakeholder and industry needs and requirements.  2 2 3 2 3 5
5. Develop a business plan integrating marketing and entrepreneurship 
strategies that support sustainable electronic and embedded systems 
technologies for local and international trade. 
2 2 3 3 3 3 6
 6. Complete work in compliance with relevant legislation, established standards, 
policies, regulations, and ethical principles. 
3 2 2 2 2 3 3 3 3 3 10
TOTAL # OF OUTCOMES EVALUATED BY EACH COURSE 5 3 6 4 4 3 6 4 3 5
GM = General Education (mandatory) G = General Education (elective)
NB - Only indicate the outcomes that are Taught & Evaluated 
(TE or TRE) in a course
ACADEMIC CHAIR: Steve Crema
















































































































































































































































































































APPENDIX E – Program Outcomes – Curriculum Map
PROGRAM MAPPING: Electronics and Embedded Systems 
Development
PROGRAM ESSENTIAL EMPLOYABILITY SKILLS OUTCOMES
4 = R               5 = RE                  6 = TE               7 = TRE 
T =   Taught             R =   Reinforced           E =   Evaluated
The graduate has reliably demonstrated the ability to: 
(Source: MTCU Code)
1. communicate clearly, concisely and correctly in the written, spoken, and 
visual form that fulfills the purpose and meets the needs of the audience.
5 7 7 5 5 7 6
2. respond to written, spoken, or visual messages in a manner that ensures 
effective communication. 5 7 7 7 5 7 6
3. execute mathematical operations accurately.
7 7 7 6 5 5 6
4. apply a systematic approach to solve problems.
7 7 7 7 7 7 7 7 8
5. use a variety of thinking skills to anticipate and solve problems.
7 7 7 7 7 7 7 7 8
6. locate, select, organize, and document information using appropriate 
technology and information systems. 5 7 7 7 5 5 7 7 5 9
7. analyze, evaluate, and apply relevant information from a variety of 
sources. 5 5 5 5 5 5 5 5 8
8. show respect for the diverse opinions, values, belief systems, and 
contributions of others. 5 7 7 7 7 7 7 7
9. interact with others in groups or teams in ways that contribute to effective 
working relationships and the achievement of goals. 5 7 7 5 7 5 7 7
10. manage the use of time and other resources to complete projects. 
5 5 5 7 5 5 5 5 8
11. take responsibility for one’s own actions, decisions, and consequences.
5 5 5 5 5 5 5 5 8
TOTAL # OF OUTCOMES SUPPORTED BY EACH COURSE 5 9 8 11 6 8 11 10 5 8
ACADEMIC CHAIR: Steve Crema 



















































































































































































































































































































Program Delivery Information (PDI) Form to Calculate Program Funding Parameters 
Total Hours Required per Student 
 
 
College:  Fanshawe College Program title:  Electronics and Embedded Systems Development 
 
Indicate the number of hours that a student is required to spend in each instructional 
setting in each semester or level of this program.  All hours in all instructional settings 
are to be noted. 
 
Funded Instructional Settings* Semester/Level  1 2 3 4 5 6 7 8 9 Total 
Classroom instruction 225 195                       420 
Laboratory/workshop/ fieldwork 75 105                       180 
Independent (self-paced) learning                                  
One-on-one instruction                                  
Clinical placement                                  
Field placement/work placement                                         
Small group tutorial                                  





1 2 3 4 5 6 7 8 9 Total 
Co-op work placement - Mandatory                                  
Co-op work placement - Optional                                   
TOTAL                                  





Appendix G: Detailed Course Delivery
5-Aug
Program: Electronics and Embedded Systems Development Term: W
School: School of Applied Science and Technology 2016






















COMM-XXXX Industrial Communications 60 15 New 1 25 4




COMM-XXXX Project Communications 45 15 New 1 25 3
Level 2 hours 300














Course Delivery Space (hours distribution per week)
2 13
Starting Year:
ELEC-XXXX Electronic Components and Processes 60 15 New
ELEC-XXXX Embedded Systems I 75 15 New
BUSI-XXXX Project Management 45 15 New
ELEC-XXXX Electronic Documentation and Graphics 60 15 New
ELEC-XXXX Embedded Systems II 75 15 New
New
BUSI-XXXX Business of Electronics 60 15 New
NOTE: 2 INTAKES per year is projected
ELEC-XXXX Sustainability in Technology 45 15 New
ELEC-XXXX Practical Project 75 15
Program Name
Program type Graduate Certificate - Additional cost Recovery - NON FUNDED
APPENDIX H
Aug 11-15 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Total
Incremental revenues
Grants: Notes
Electronics and Embedded Systems Development1 n/a 0 0 0 0 0 0 0 0 0 0
Tuition:
Electronics and Embedded Systems Development2,3,4 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 6,100,600
Program Specific fee ** 5 0 0 0 0 0 0 0 0 0 0 0
Other associated revenue 0 0 0 0 0 0 0 0 0 0 0
sub-total 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 610,060 6,100,600
Incremental expenses
Indirect salaries:
  Admin/Support staff 0 0 0 0 0 0 0 0 0 0 0
Teaching salaries:
Full time - number required 0 1 1 1 1 1 1 1 1 1
                   - cost @ $132,264 0 132,264 132,264 132,264 132,264 132,264 132,264 132,264 132,264 132,264 1,190,376
Part time - hours per week req'd 54 43 43 43 43 43 43 43 43 43
                   - cost @ see below 145,411 115,790 115,790 115,790 115,790 115,790 115,790 115,790 115,790 115,790 1,187,525
One time costs - facilities 0 0
                              fitup/equipment 10,000 10,000
Web based program costs 0 0 0 0 0 0 0 0 0 0 0
Operating expenses 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 50,000
Capital expenses 0
sub-total 160,411 253,054 253,054 253,054 253,054 253,054 253,054 253,054 253,054 253,054 2,437,901
incremental cash inflows 449,649 357,006 357,006 357,006 357,006 357,006 357,006 357,006 357,006 357,006 3,662,699
CTO% 59% 59% 59% 59% 59% 59% 59% 59% 59%
Net present value @ 8% $2,481,317
Notes:
1.  No gratn as is a non-funded prorgam
2.  Tuition based on existing Internatioanl rats for Grad Certificates
3.  0%/100% domestic/international enrolments assumed
4.  Based on lvl 1 enrolment total of 25, 2 intakes per year
5.
Electronics and Embedded Systems Development
INPUT FIELDS
Tuition - domestic lvl 1/2 $0.00
(per term) lvl 3/4 $0.00
Grant all levels $0.00
(per term)
Program specific fee all levels $0.00
Tuition - international lvl 1/2 $6,490.00
(per term) lvl 3/4 $0.00
Enrolment split domestic 0%
international 100%
Part time / Partial load split % PT 60%
PL 40%
hrly rate PT $70.40
(incl. ben's) PL $118.80
Number of weeks for PT/PL 30
YEAR 1
Enrolment table Program name
Domestic Int'l
level 1 - Fall 0 50 50
level 2 - Winter 0 44 44
level 3 0 0 0




level 1 0.00 6,490.00
level 2 0.00 6,490.00
level 3 0.00 0.00
level 4 0.00 0.00
Grant values
Domestic Int'l
level 1 0.00 0.00
level 2 0.00 0.00
level 3 0.00 0.00
level 4 0.00 0.00
YEAR 2
Enrolment table Program name
Domestic Int'l
level 1 - Fall 0 50 50
level 2 - Winter 0 44 44
level 3 0 0 0




level 1 0.00 6,490.00
level 2 0.00 6,490.00
level 3 0.00 0.00
level 4 0.00 0.00
Grant values
Domestic Int'l
level 1 0.00 0.00
level 2 0.00 0.00
level 3 0.00 0.00
level 4 0.00 0.00
YEAR 3
Enrolment table Program name
Domestic Int'l
level 1 - Fall 0 50 50
level 2 - Winter 0 44 44
level 3 0 0 0




level 1 0.00 6,490.00
level 2 0.00 6,490.00
level 3 0.00 0.00
level 4 0.00 0.00
Grant values
Domestic Int'l
level 1 0.00 0.00
level 2 0.00 0.00
level 3 0.00 0.00
level 4 0.00 0.00
YEAR 4
Enrolment table Program name
Domestic Int'l
level 1 - Fall 0 50 50
level 2 - Winter 0 44 44
level 3 0 0 0




level 1 0.00 6,490.00
level 2 0.00 6,490.00
level 3 0.00 0.00
level 4 0.00 0.00
Grant values
Domestic Int'l
level 1 0.00 0.00
level 2 0.00 0.00
level 3 0.00 0.00
level 4 0.00 0.00
